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ABSTRACT

In 1994, a minimum of approximately 2,792 pairs of the endangered Cdlifornia least tern
(Sterna antillarum browni) nested at 36 sites along the coast of California. This 20% increase over
1993 hreeding population size continues the trend since 1987 of continued growth of the population,
and is directly attributable to the efforts of people working on behaf of recovery of the species. The
statewide total of 2,792 pairsis the highest number recorded since systematic monitoring beganin
1973, and represents a four-and-a-half-fold increase over the estimated 600 pairs of that year.
Unfortunately, in 1994, heavy predation pressure at many sites and an gpparent food shortage at two
large sites, combined with a variety of human-related constraints on tern reproductive success,
resulted in poor fledgling production statewide. A minimum of approximately 1755-1871 fledglings
were produced, 11% fewer than in 1993, resulting in a statewide fledgling per pair ratio of 0.62-0.67.
Documented and suspected predator species across the State ran the usua gamut; however, kestrels,
crows, ravens, rats, and a peregrine falcon were responsible for the loss of the maority of terns and
tern eggs lost to predation in 1994.

As usual, successful and unsuccessful sites were distributed throughout the state. Terns themselves
were more unevenly distributed: 48% of the statewide population bred at only four sites (Venice
Beach, Huntington Beach, Santa Margarita River/North Beach, Misson Bay/FAA Idand); incluson
of an additional five sites (NAS Alameda, Seal Beach, Bolsa Chica, Delta Beach/North, Tijuana
River/South) accounted for 76% of all breeding pairs. And, again as usud, the bulk of fledglings
produced statewide came from only a few gtes; those produced a NAS Alameda, Venice Beach, Sed
Beach, Santa Margarita River/North Beach, Mission Bay/FAA Idand, and Delta Beach North
comprised approximately 70% of the State total.

LCaffrey, C. 1995. California least tern breeding survey, 1994 season. Calif. Dep. Fish and Game, Wildl. Manage. Div.,
Bird and Mammal Conservation Program Rep. 94-3, Sacramento, CA. 49 pp.



| NTRODUCTI ON

The California least tern (Sterna antillarum browni) is a
State- and federal-listed endangered species that nests each
spring and sumer along the coast from the San Francisco Bay area
in the north, south into Baja California, Mexico. Annual ,
estimtion of |east tern breeding population size and nonitoring
of breeding activities in the State of California began in 1973;
estimation of total annual fledgling production was 1ncorporated

into nmonitoring protocol in 1978. Habitat |oss due to human
devel opnent and climtic events ae. ., storms and flooding),
other types of hunman-related disturbance, predation, and adverse

environnental conditions, particularly El N fio, continue to
negatively affect tern reproductive success. However, the
concerted efforts at identifying, enhancing, protecting and
monitoring least tern breeding areas by State and federal
agencies, and the nmany dedicated individuals working therein,
have greatly contributed to the almst four-fold increase in

br eedi ng poPuIatlon si ze fron1a§prOX|nater 600 pairs in 1973 to
approximately 2321 pairs in 1993. These efforts were continued
In 1994, and the data are sumarized herein.

METHODS

The following criteria are used to distinguish |east tern
breeding "sites" from "colonies" (used interchangeably in the
past): site is the nane of the l[ocation of a discrete and
contiguous group of nesting birds. A colony is the nane of the
| ocation of a breeding area, where colony nenbers share the sane
foraging and roosting areas, and the same general nesting areas.
If all Palrs in the colony nest within a single, contiguous area,
then colony name and site are the sane. |In recent years, terns
have expanded nesting ranges within colonies, and particular
col oni es have come to conprise two or nore "islands" of nesting
areas, i.e., they now include several sites. Separate sites
within the sane col ony appear as indentations under coIony .
| ocation in Table 1, except those under "San Diego Bay"; erns in
this cluster of colonies nmay share foraging areas, yet nesting
areas are distinctly separafe.

“As part of the Batiquitos Lagoon Enhancenment/Restoration
Project, a brand new tern site was created on the north side of
the lagoon mouth (north of the historical site Batiquitos
Lagoon/ Mouth) just east of U S. 1. Construction took place in
March 1994: 1ceplant was renoved, a substrate was added, .
permanent fencing was erected on the north and west sides, chick
fen0|§g was placed around the entire perimeter, and signs were
post ed.



~ Statew de censuses of known California least tern breeding
sites have been conducted since 1973. A network of paid and
vol unteer nonitors check all sites on a regular basis and conpile
data into md-season and final Site Reports. The present report
Integrates and sumarizes data fromall least tern breeding sites
in the State of California for which information was received for
1994,  Further details on nethodology (e.g., data collection,
erd%Q n% counts, and predator-related issues) are available in
the California Department of Fish and Gane (CDFG Least Tern
Monitoring Packet (Caffrey 1994a). Additionally, the actua
final Site Reports used to prepare this survey “are available
through CDFG offices in Sacramento. These reports often contain
many nore details regarding site preparation, data collection,
predation and disturbance problenms and procedures than can be
Included here; readers interested in such additional information
are encouraged to request copies.

~For 1994, bDbreeding data were collected at all known
Californian sites (except Fos$|bly Pt. Migu); requested data are
reported here with the follow ng exceptions: No reports or data
were received fromPt. Migu, althou%h breeding terns were
apparent|ly present, thus data for this site are indicated as "not
avai | able." No reports were received for the four sites at Canp
Pendl eton (data included in Tables 1 and 4 were obtained via
phone calls), thus many types of data (dates, clutch sizes, and
I nformation regard|n? Site preparation, first-wave nesting, and
sources of breeding tfailure) are lacking. A md-season, but no
final, Site Report was received for Naval Ar Station (NAS) North
| sl and, and on ze|nconplete final reports were received from
Naval Training Center and the three sites at Delta Beach; many
t¥§es of data are therefore mssing for these sites as well.
(Oficial names for these mlitary sites, and others throughout
the State, can be found in the Appendix (page 22); throughout
this report they are referred to as in Table 1.)  Only an
|ncoHPIete final Site Report was received for Lindbergh Field,
and Unocal (who owns the land) placed restrictions on rel easable
data for Guadal upe Dunes; these sites, too, are |acking many
types of information.

Least terns breed annﬁ the coast of California fromthe
southern porder north to the San Francisco Bay. Breeding site
characteristics vary fromsite to site. Nesting sites are .

| ocated in areas that experience high levels of "human activity to
little or none. Fences may be permanent, tenporary, or .
nonexi stent. Nests may be approached closely enough for nonitors
to mark them and actually count eggs/chicks directly, or sinply
observed fromafar. Thus nonitoring protocol varies fromsite to
site as well, although at all sites the following information is
determ ned: occupancy status (terns breeding or not), estinates
of total nunber of breeding pairs present, and estimtes of total
number of fledglings produced. Fledgling counts are generally
made at nocturnal roosting areas at Three-week intervals, and
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summed for the season (Massey 1989, Caffrey 1994a).  Throughout
the season, attenpts are also nmade at identifying the type~and
outcome of predation or other disturbance.

~Gven the diversity of site types, two very general
moni toring approaches can be desciibed. Type 1 sites are those
that have historically been nonitored qU|yg closely. Mnitors
wal k through nesting areas regularly, mark nests with nunbered
tongue depressors, and record data regarding the status of nests.
Monitoring of this type throughout thé season provides detailed
information on the timng of nesting, the nunber of active nests,
clutch size, hatching success, and the number of chicks produced.
In contrast, monitor presence within Type 2 sites I's kept to a
mni mum or does not occur at all. NMonitors at these sites
observe terns from a distance and determne the presence of nests
fromthe location of |ncubat|n? adults; many types of data are
therefore unavailable, e.g., clutch sizes and actual hatching
dates. The "site" at Pismp Dunes is unusual enough to rate its
own category (Type 3): the whole area is quite large and no
"traditional" nesting site exists. Monitors search/observe
throughout the season for least terns; if nesting terns are found
outside of protected areas (Pisnp Dunes is a Stale vehicul ar
area, otherw se suitable nesting areas are subject to high levels
of vehicular disturbance; Park officials cordon off particularly
suitable areas prior to tern arrival in the hope that those wll
be chosen by nesting terns), short-term protection policies go
into effect. Individual nests are then nonitored regularly.” As
such, "nunber of visits" (Table 1) is sonewhat neaningless.

Site preparation prior to the arrival of terns also varies
fromsite to site. According to information included in nid-
season and final Site Report$S, vegetation was cleared by hand
(Pacific Gas and Electric [PG&E] Pittsburg, NAS Al aneda, Cakland
Airport, Santa Cara River/Muth, Venice Beach, Seal Beach
M ssion Bay/FAA |sland and Mariner's P0|nt2, mechani cal |
(Term nal I sland, Huntington Beach, Newport Slough, NAS North
I'sland, D Street Fill, ula Vista Wldlife Reserve), or with the
use of herbicides (NAS Al aneda). Accunulated litter or storm
debris was renoved (NAS Al aneda, Venice Beach, NAS North Island),
holes in concrete or tarmac substrate were filled/covered to
prevent tern chicks fromfalling in (PGE Pittsburg, NAS
Al aneda), and water level control was attenpted at San Elijo
Lagoon. Sand was cleared away from fencing to expose the chick
fence at Venice Beach, added to the site as substrate at NAS
North Island, and pushed into berms to restrict human access at
Tijuana River South. Permanent fencing at sites was repaired

NAS Al anmeda, Vandenberg Air Force Base (VAFB) Purisim Point,

eni ce Beach, Seal Beach, NAS North Island), tenporary site
fencing was erected (Pismo Dunes, Missel Rock Dunes, Santa Cara
River/Muth, Tijuana River North), and chick fencing was replaced
§Tern1nal I'sl and) or added to (Mssion Bay/Mariner's Point).

igns were posted at Pisno Dunes, Missel Rock Dunes, Santa Cara
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River Muth, San Elijo Lagoon, and Tijuana River North and South.
Decoys were laid out to attract terns to particular areas at
Pisnb Dunes, VAFB Beach 2, VAFB Purisim Point, Termnal Island,
Newport Sl ough, Batiquitos Lagoon/WI!, and NAS North Island.
Crow carcasses were placed inside the perimeter fence at Venice
Beach, and along with raven carcasses on site at D Street Fill,
to deter crows %and ravens) fromentering the site.

~ Site preparation also included predator renoval at severa
sites. Al mlitary sites have pernmanent U S. Department of
Agriculture, Animal and Plant Health Inspection Services, Anina
Damage Control (ADC) personnel who trap and relocate, or
extermnate, a mpjority of actual or potential predators from

| east tern nesting areas prior to and throughout the breeding
season. ~ADC was also on site at Batiquitos Lagoon/WI prior to
tern arrival. Pre-season predator renoval occurred at Terninal
I'sland as well .

The follow ng distinction is nmade between docunmented and
suspected predator species: a docunented Predatpr Is one actually
observed taking a least tern egg, chick, ftledgling, or adult, or
one indicated accordln% to the tollowing criteria: (1)
identifiable tracks led to least tern remains or enpty nest where
eggs were not expected to hatch for at |least three nore days, (2)
I T expected hatching date was unknown, tracks led to nore than
one enpty nest, and (3) any evidence left had to be consistent
with that expected fromthé indicated predator. Suspected
Bredators are animals believed to have preyed on terns or eggs,

ased on substantial but not conclusive evidence (e.g., tracks
throughout the site, tern remains characteristic of a particular
predator, or predators observed foraging at the site).

In this report, unless otherw se cited, data for the
following years were taken from the indicated sources: 1987 and
1988 (Massey 1988), 1989 (Massey 1989), 1990 (Gbst and Johnston
1992), 1991 (Johnston and Obst 1992), 1992 (Caffrey 1993), and
1993 (Caffrey 199433).

RESULTS

Distribution - In 1994, California least terns were reported to
have nested at 36 sites fromthe San Francisco Bay area south to
the Mexican border (Table 1). Terns returned to Lindbergh Field
in San Diego after a hiatus of four years, and to Guadal upe Dunes
(north of the Santa Maria River nouth) in San Luis Cbispo County
after several years, wthout the aid of decoys, site preparation
or any other type of human-related enticenment. Two Dbrand-new
sites were added to our list in 1994: seventy-two pairs of terns
nested at Batiquitos Lagoon/WI, and a |one pair bred on the west
side of Hghway 75 on the Silver Strand, San Diego (on the Naval
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Anphi bi ous Base, Coronado: Delta Beach/Ccean), the latter
Egesunably a case of natural expansion of/spillover from nearby
Ita Beach North and Sout h.

O historical sites not used by breeding terns in 1994, many
have been tern-less for several years ("unusedl" in Table 1), due
to a conbination of an abundance of predators and/or humans in
the area, vegetation overgrowth, and the |ack of financia
resources and effort on the part of agen0|es with the power to
enhance, and enforce the protection of, these areas. Qhers
("unused2") were sites at which nesting had occurred in the |ast

coupl e of years. For three of those (Qakland Airport, Newport
Sl ough, and Batiquitos Lagoon/ Northeast), courtshl? flights and
fish  exchanges (and even scrapes at Oakland Airport) were

to an abundance of predators (especially red foxes) at GCakland
Airport, and a conmbination of factors at Newport Slough,
including the nearby residential trailer park (conplete with
dogs, kids, loud nusic, and_lots of predator-friendly perch
sites), lots of predators gTabIe_7), a lack of natural "dune"
vegetation, and the lack of "a view' (a function of the "boxed-
in" nature of the site). For three others, lack of nesting could
be attributed to inundation of the Muth site and Park and Ride
site at Batiquitos Lagoon, and, for the heavily-disturbed-in-the-
past site at Tijuana River North, the apparent "enhancenment of the
site south of the river nouth. Extension of the border fence

into the surf zone, fencinqwgepalt, construction of sand berns
increased Inmigration and Naturalization Service presence, and

| nproved conmuni cation between Border Patrol and USFWS all
contributed to making Tijuana R ver South nore attractive to
terns, and apparently underlay their decision to abandon, at
| east temporarily, the site north of the river nmouth

observed, yet terns chose to nest elsewhere, Ii eI? I n response

Breeding Chronology - First-wave breeders beﬂan_arriving at
breeding areas frommd to [ate April through md Muy; nesting
began -3 weeks later (Table 2). Mst sites had e??s in nests by
md to late My, chicks by early to md June, and fTedglings by
late June to early July. “Definitive second wave nesting was
reported at 15 sites; ‘at three sites the second wave was m nor,
and no second wave was evident at 12 sites. Two sites apparently
had only second wave nesters (Pisno Dunes, O nond Beach/Mddle
Site). Terns began departing some breeding areas in late
June/early July, but remained at others until late August/early
Sept ember .

In an attenpt to discern the pattern of nesting across the
State, nonitors were asked to report the nunber of active nests
("active" defined as a scrape with eggs or chicks, attended by
adult terns, Caffrey 1994a) at each site on each Saturday (+1
day) throughout the season. Data fromonly 19 of 36 sites were
received (Figure 1); even so, energent patterns were quite
Interesting. Nesting began in earnest earliest at sites in Los
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Angel es and Orange counties. Venice Beach had the only nests in
the State during the week ending April 30 (n:7g, and 151 nests
the follow ng Saturday (60% of the State total) when nesting was
just beginning at other Los Angel es/Orange County sites, but had
not begun anywhere else. On that Saturday (M 7% nests at
Veni ce Beach” and Bol sa Chica conbined conprised 85% of all nests
inthe State. Except for NAS Alaneda (the furthest north) and
Mariner's Point and FAA Island in Mssion Bay, San Diego, nesting
at all other sites for which data were received did not really
begin until the week ending May 21. Second wave nestln% I'S
evident in the shape of the "North" curve; both Missel Rock Dunes
and VAFB Purisima Point had clear-cut second waves. \Were second
wave nesting occurred in central and southern California it was

| ess pronounced, yet is reflected in the rightward skew of those
curves.

First Wave - Because of the lack of data from Pt. Migu and Canp
Pendl'eton, the "total" of 2118-2123 first wave pairs (Table 3)
Ilkelylunderestlnates the actual total by several hundred.
Dramatic increases in the nunber of first wave pairs, relative to
1993, occurred at several sites (Table 3); at a few, this
translated into a substantial nunber of birds (e.g., Venice
Beach, Huntington Beach, FAA Island). Two of the large increases
were associated with two noteworthy decreases: the |arge increase
at FAA Island was at least in part due to many first wave pairs
abandoni ng nearby Mariner's Point in response to intense egg
predation by rats (75 nests lost), and the increase/decrease
rglat;onshlp between the two Tijuana River Muth sites (discussed
above).

Season Totals - Excluding data from Pt. Migu, approximtely 2777-
2807 pairs of California |east terns nested statew de in 1994
(Table 4). Relative to 1993, sone sites experienced dramatic
Increases in the total nunber of nesting pairs present; at
others, dramatic decreases (Table 4). ny of the increases
likely reflect the 20% increase in statewde popul ation size;
Veni ce Beach stands out as accounting for 21% of the overall
increase. At Terminal Island, removal of crows, ravens, and
kestrels (sources of severe breeding failure in the past) prior
to tern arrival likely played a part in the junp in nunbers at
that site (1991: 2, 1992: 0, 1993: 10, 1994: qu; factors
contributing to the large increases at FAA Island in Mssion Bay
and Tijuana River/South, and the associated decreases at nearby
Mariner's Point and Tijuana River/North, have been discussed
above. The success in attracting 72 Falrs to the new W| site at
Bat i qui t oS LaPoon was |ikely facilitated by the lack of predation
and people-related problems that have Plagued the historic sites
on the [agoon in the past, and the fact that two of them (Muth,
and Park and Ride) were essentially underwater. The decrease at
D Street Fill may be noteworthy in that it appears terns may be
(at least in the short-term) abandoning the site in response to
intense predation pressure in the past 51992: 135 pairs (its

hi ghest nunber), F/ P=0.10-0.18; 1993: 23 pairs (a 470% decrease),
F/P=.04; 1994. 8 pairs).




~In 1994, 48% of the statew de pogulation bred at only four
sites I\?O\/enlce Beach, Huntington Beach, Santa Margarita .
River/North Beach, Mssion Bay/ FAA Island); the addition of five
nmore sites (NAS Al ameda, Seal Beach, Bolsa Chica, Delta

Beach/ Nort h, Tl{uana River/South) accounts for 76% of the
breedi ng population of California |east terns.

roximtely 1755-1871 fledglings, again excluding those
fr nﬁ%?. Muigu ’ ) ) i

om Pt , were produced in 1994, resulting in a statew de
fJedglln%-to-palr ratio of 0.62-0.67. Successful sites (those
with fle gI|n%1to-palr ratios greater than or approximately equa
to 0.7, an estimted "sustainable" F/P, see Fancher 1992),  were

distributed throughout the State. As usual, the bulk of
fledglings produced statewi de cane fromonly a few sites; those
RLOdUCBd at NAS Al aneda, Venice Beach, Seal Beach, Santa

rgarita River/North Beach, Mssion Bay/FAA Island, and Delta
Beach/ North conprised 70% of the State total

Cutch Size - Cutch size at Type 1 sites ranged from1 to 3
(Tabl'e 5), with a statewide X = 1.87 (n=2333 nests). Hatcping
success at Type 1 sites ranged from 18-1008, with a nmean o
approxi mately 70.7%

Sources of Breeding Failure - Predation was the major cause of
breeding failure at nost sites in 1994 (Table 6); documented and
suspected predators included by-now famliar species, although
kestrels, crows, ravens, rats, and a peregrine falcon were
resPonS|bIe for the loss of the majority of terns and tern eggs
lost to predation in 1994. Prior to their renoval, kestrels took
34-39 chlcks/fledgllngs at NAS Alaneda (a single female was
observed to take 5 chicks in one day), and ravens took 12-13
chicks at the end of the season; 9-10 early nest abandonments
were also suspected to be the result of prédation. At Termna
I'sland, predation by kestrels, crows, and ravens resulted in the
| oss of 94-97% of potential fledged %oung, and the renoval of all
remai ni ng e%?s and chicks on July 3 by crows and ravens caused
the early abandonment of the site. At Huntington Beach, a
kestrel took at least 3 chicks/day for several weeks (>80 chicks)
while avoiding capture, and was felt to be the reason underlying
abandonnent of a large number of eggs by terns at that site
(n=188; 35% of all eggs laid). A peregrine falcon eIuded,caPture
at FAA Island, killed at least 3 adult terns, and was estinated
to account for 88% of chick/fledgling losses. Egg predation by
rats resulted in the loss of 75 nests and the subSequent
abandonnent of the site by many first-wave pairs at Mariner's
Point. Crow and coyote predation was believed to underlie the
| ow breeding succesS at VAFB Purisima Point (tracks of both were
observed throughout the site); a coyote was also thought to have
gotten the chicks produced in the single nest at nearby VAFB
each 2. At least one unidentified canid (tracks of both red
foxes and coyotes were found on site) took at |east 90 eggs from
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the first 56 nests at Bolsa Chica and then never returned.
Predation was also felt to be the cause of the failure of the
first two nests of the two pairs at P&E Pittsburg, the conplete
failure of the 9 pairs at San Elijo Lagoon, and to contribute
significantly to breeding failure at Tijuana River South. Delay
in enacting predator control neasures at Tijuana River South
apparently exacerbated the situation.

An apparent shortage of food resulted in the |owest .
fledﬁllqp-to-palr ratio at Venice Beach in years, and contributed
to the dismal success at Bolsa Chica as well. At Venice Beach
46 eg%s were abandoned and 160 dead chicks were picked up between
May and August5; at Bolsa Chica, 41 chick carcasses were
pi cked up between May 31 and July 15. In both cases, there were
no external S|gns_regard|n% cause of death; of 60 chicks from
Veni ce Beach submtted to the National Biological Survey Nationa
Wldlife Health Center for analysis, four were exam ned and found
to be emaciated and in poor condition (two had mcroscopic
evi dence of termnal dehydration), with no evidence of infectious
or toxic disease. "Is it possible that the chicks were not
receiving sufficient food?" ends the report. At FAA Island in
M ssion Bay, although several chicks and fledglings were bel ow
normal weights, and 28 young chicks were found dead on site,
dellver¥ of food to chicks may have been limting rather than an
actual tood shortage, due to the intense predation pressure by a
peregrine falcon (documented to be preying on adults as well as
chicks and fledglings).

The combination of lots of predators, people bicycling or
wal king with dogs on the dikes, and the lack of chick cover (2
chicks were found hiding under a gull carcass), at Saltworks
resulted in the production of only 5-7 fledglings by 52 pairs of
terns. At other sites, other species' nesting activities,
problems with chick fencing, high tides and possibly high
tenperatures all contributed to the loss of terns and tern eggs,
and humans continue to directly cause tern nortality 1Tab|e
Particularly noteworthy with regard to humans: illegal mgrant
foot-traffic destroyed at |east 30 nests (52 eggs) and one chick
at Tijuana River South; vehicles killed at |east one other chick.
At Onmond Beach/ Edison, 14 of 18 nests "disappeared” after the
Jufyb4tq weekend, likely the victins of Independence Day
cel ebrants.

Sources of Disturbance - Sources of site disturbance (Table 7)
were believed to either underlie the abandonnment of nests or
whol e breeding areas, or to otherw se contribute directly or
indirectly to egg or chick mortality, although unequivocal

evi dence of the connection was |acking. Because the presence of
all tern predators causes disturbance and may cause abandonment,
all potential predators observed by monitors in tern nesting
areas should be listed here. However, for the sake of

uncl utteredness, species known or suspected to have preyed on
terns (so listed in Table 6) are not included in Table
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Di sturbance resulting from human intrusion continues to ill-
affect terns. Pedestrians and/or their pets cause disturbance/
flushing, if not direct nortality. Off-road vehicles (ORV) and
bicycle riders drive through neSting areas. Mnitors reported
many other types of human-generated problens, including [ow
flying helicopter disturbance (Termnal |Island, Huntington .
Beach), kite-tliers and golfers apparently inadvertently crashing
kites and snack|ng.balls into tern nesting areas (Huntington
Beach, Mariner's 0|ntL, boaters | anding or _peopl e
wadi ng/ swinmng onto the site at Mariner's Point, and teenagers
intentionally atte t|n? to run down fledglings land|ng in the
wat ers surrounding FAA Tsland.

- Fourth of July festivities are likely a problem at severa
sites, although information of this type is not often reported.
Yet the disturbance to nesting adults, chicks, and fledglings at
Veni ce Beach each July 4th is so intense that it warrants
description again this year (included first in 1993). A nearby
city-run nighttine fireworks display brings hundreds of people’to
the beach, nmany of whom proceed to ignite their own displays. As
it is a public beach, only ny informative urging and pleading
t hroughout the night, together with conga53|onate responses on
the part of often inebriated revelers, brings about any |essening
of disturbance to terns by |ncrea3|n? the distance betieen
boom ng fireworks and the perinmeter tence, or alterln? the target
directron of bottle rockets. No matter how successful ny
efforts, however, terns repeatedly fly up in disturbance
throughout the night. Athough fireworks debris is always found
within the fence the next norning, and tern eggs have been
abandoned in the days followng the Fourth, it is inpossible to
attribute any particular loss to fireworks disturbance (except in
the case at O nond Beach/Edi son, discussed above).

Vandal i sm by humans was reported at two sites; people hopped
the fences at Venice Beach and Mssion Bay/North Fiesta |sland
and stole |og books, maps, and other equipment. In addition, the
cars of both the nonitor and ADC personnel at Tijuana R ver South
were broken into and equi pnent stolen.

DI SCUSSI ON

The steep increase in the statew de nunber of California
| east tern breeding pairs over the last six years continued in
1994. The 2792 approximtion (mdpoint of range? for statew de
Total Pairs may be viewed as a mninum because of the lack of
data from Pt. gu (Pt. Migu had 133 pairs in 1992, the |ast year
for which data were rece|ved%. ~Thus froma recent |ow of 949
pairs in 1987, breeding Popu ation size had increased by 80%in
1990, to 1706 pairs (Table 8), and by 145% in 1993; the current
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estimate of 2792 represents a 194% increase in the number of
pairs since 1987, or alnost three times the size of the
Bopulatlon only seven years ago. This dramatic increase in
reedln? population size is directly attributable to the efforts
of people working on behalf of terns to enhance and protect
breedi ng areas. _FenC|n? repair, vegetation renoval, nonitor
presence, education of the public, and predator nmanagenent all

I ncrease the survivorship and reproductive potential “of |east
terns. Unfortunately, heavy predation pressure at nany sites, an
apparent food shortage at two large sites, and a variety of
human-rel ated constraints on tern reproductive success across the
State resulted in one of the lowest fledgling-to-pair ratios
recorded over those same seven years (Table 8). A?ﬁfOXIﬁHtely
1813 fledglings (mdpoint of range) were added to the popul ation
in 1994 ;a?aln, excludlng data from Pt. hhﬂu); 11% | ower than the
nunber of fledglings produced in 1993, with 20% nore breeding
pairs.

Throughout the State, sites experienced increases in the
nunber of breeding pairs present as a function of both some
shuffling around among sites as sone were deemed unsuitable by
arriving/ breeding terns, and the general increase in statew de
popul ation size. The 20% increase in statew de popul ation size
from 1993 to 1994 contradicts the generalization put forth b
Fancher (1992) regarding the relationship between the fledgling-
to-pair ratio in one year and the change in poPulatlon_S|ze t wo
years later: that a statewide Fledgling/Pair of approximtely 0.7
results in a population size two years later that 1s not 8reat|y
different fromthe preceding year, and that greater than 0.7
| eads to an increase, and less than 0.7 to a decrease, two years
later relative to the preceding year. Inplicit in this putative
relationship are two assunptions: that any increase in population
size is a function of the addition of 2-year-olds breeding for
their first time, and that (with a fledgling per individual ratio
of 0.35) approximately 35% of the breeding population dies each
year. 1t occurred to me that, particularly in recent years,

I ncreases in breedln% popul ation size mght be a function of both
the addition of new breeders and increased survivorship of
experlenced breeders resulting fromthe time and effort we all

put into predator managenment (including site preparation, nonitor
and ADC presence, and predator removal ). Fewer adults dying,
relative to years past, would also contribute to an increase in
popul ation size (given some averaﬁe range of recruitment
percentages or nunbers). Although reduced nortality of breeders
seems |ogical, and would be particularly rewarding as well, this
remai ns specul ative due to lack of relevant data.

_ One of the IonPstandlng tenets of least tern breeding biology
s the existence of a "second wave" of nesting (occurring |ater
in the season than the earlier "first wave"), conposed primrily
of 2-¥ear-o|ds nesting for their first time. Although
perpefuated as if the pattern of a first-wave (early? i nflux of
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terns, followed bY a lull (in days-weeks) in nest initiation and
then a second influx of breeders was typical, at many sites in
recent years, nest initiation after the initial peak in the
number of new nests per day has trailed off over an extended
period fromlate My through early JUIY rather than adhering to
the pattern described above ("not really" or "mnor" second
waves: Caffrey 1993, 1994b, this report). Due to the lack of
ublished, or released, data involving marked individuals, we
now little about the differences between late and early nesters,
except for one attenpt to address this question (Massey and
Atwood 1981) involving prinarily one site in one year and 15
banded individuals of known age. Massey and Atwood observed a
clear-cut first versus second wave of nesting, with approximtely
two weeks of no new nests between the two (and thus reinforced
the accepted dogma). One hundred percent of marked 2-year-olds
nested in the second wave (n=12), accounting for 10 of " 33 second
wave nests. Three narked 3-year-olds, renesting after failed
first attenpts, were also part of the second mavel(acpountln?.for
2 nests). No banded 2-year-olds nested at that site in the first
wave of that stud¥ year. Pooling observations of marked breeders
across the State from 1976-1980, Massey and Atwood (1981)
reported two 2-year-olds nesting in the first wave, accountin
for only 5% of marked first-wave breeders (n=41), and 16, or 76%
(n=21) of second-wave breeders. This suggested that 2-year-olds
breeding for their first time tend to nest later enough’in the
season than ol der, nore experienced individuals that they can be
di stingui shed. = One of ny intended purposes for requestln? t he
"nunber of active nests on Saturday” data (Figure 1) was fo
determne the extent to which the doubl e-hunped pattern of first
and second waves existed; | now realize | should have requested
"the number of new nests" each week. Ch well

At any rate, curious about the 20% increase in the nunber of
breeding pairs over 1993 followng a relatlvelﬁ | ow fledgling-to-
pair ratio in 1992, | began to play around with sone nunbers, and
stunbl ed onto a couple of interesting questions and discoveries.
Al'though l|argely unanswerable, or unconfirnable, given current
know edge (or rather, ignorance) of the system | raise the
followng 1ssues so that tern people across the State can enjoy
thi nking about themtoo, and wth a hopeful eye toward o
stinmulating future research. Please keep in mnd the inprecision
inherent in the pair and fledgling nunber data, and also that 3
years do not necessarily reflect "true" patterns, yet please also
recall our efforts over these 3 years to standardize data
col lection and reporting methodology; the nunbers are probably
not too far off.

To determne the nunber of second-wave pairs, or an
approximation of the "nunber of Palrs breeding for the first
time", | subtracted the nunber of first wave pairs (Table 3) from
the total number of pairs (Table 4) for all sites for which | had
the necessary data (Caffrey 1993, 1994b, this report: in all
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cases where ranges were given, mdpoints were used). For the
sites at Canp Pendleton and Delta Beach in 1994, for which data
were not mmde available, | conservatively estimted 80 second-
wave pairs (Camp Pendleton had 466 pairs’in 1993, of which 45
nested in the second wave; Delta Beach 102 pairs, 26 second-
wavers). The data appear in Table 9; fromthem (1) For both
1992 and 1994, second-wave pairs alone do not account for the
increase in pair nunbers over the previous year. Hence, either
many first-tinme-breeding 2-year-olds are nesting in the first
wave, or the increase in breeding population size is also a
function of either greater adult 'survivorship than in the past,
or recruitment into the California population of |east terns from
el sewhere (or the recruitment of older-than-2, Californian, for-
sonme-reason previously non-breeding adults (|f they exist) to
breeding status). (%2 Conparison of the number of first-wave .
pairs in 1992 and 1994 with the total nunber of breeding pairs in
the previous year reveals that even if everg single breeder in
the previous year survived and returned to breed in the first
wave of the subsequent year, that would not be enough to account
for the nunber of first-wave pairs: either 2-year-olds are
nesting in the first wave in relatively large nunbers, or we are
experiencing sone other kind of recruitment (again, given that we
can be reasonably confident in our nunbers). (32 For the odd
year with respect to the above, |ower nunber of first-wave pairs
In 1993 than the total in 1992 is what one would expect, all else
being equal, if some of the individuals breeding in 1992 did not
survive to breed in 1993. Mybe, if whatever was causing the.
increase in first-wave breeders in 1992 and 1994 over tofals in
1991 and 1993, respectively, is closer to "the nornf, the
different pattern in 1993 reflected much higher nortality of
post-breeding adults in 1992 related to the increased
reproductive costs associated with nlgratln? and attenpting to
breed under conditions of limted food availability (the 1992 E
Nifio). For 1993, the nunber of new pairs over 1992 can be
accounted for by only those pairs nesting late in the season
(presumably first-time breeders). (4) Although tenpting to want
to attribute any increase in nunbers from one year to the next to
the addition of new breeders to the paﬁulatlon, even if it calls
for a reassessment of who's breeding when, the 1992/1994

rel ationship begs some other explanation. For 1992, if all 276
nmore pairs over 1991 were conposed of 2-year-olds breeding for
their first time, then they conprised approximately 35% of the
fledglings produced in 1990. Simlarly, the 215 "new' pairs in
1993 conprised approximately 24% of the fledgling cohort of 1991.
So far, so good, except for the fact that these data suggest that
only a smalT fraction (less than a third?) of the fledglings
produced in an% ?lyen year return to breed in California two
years later. ut in 1994, if all 471 nore pairs than in 1993
were 2-year-olds, then approximately 67% of the individuals
fledged under El N fio conditions in 1992 returned to California,
at 2, to breed. | find this hard to believe, fromboth a "face-
val ue" and a conparison-w th-other-years point of view Cearly,
iIf we are to ever understand any of the above and related
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nysteries, we need to, at a mnimum resune banding terns on a
| arge scale, and to incorporate censusing of nmarked individuals
into our nonitoring protocol.

The nunmber of sites used by nesting terns throughout the
State fluctuates fromyear to year, as potential nesting areas
becone, to arriving terns, either suitable, available, or nore
attractive (naturally or through site preparation efforts), or
unsui table or unavailable, as a function of human, predator, or
other environnmental disturbance. The increase to 36 active sites
in 1994 from 35 in 1993 reflects the return of terns to
previously used, but recently unoccupied sites (Guadal upe Dunes
and L|ndberPh Field), and the colonization of two new sites, one
intentional 'y designed for use by nesting terns (Batiquitos
Lagoon/ W1) and one not (Delta Beach/Ccean). Unavailability of
nesting substrates at the Muth site and Park and Ride site at
Batiquitos Lagoon (they were mostly or con?Ieter under wat er,
respectively) precluded nesting; non-use of these sites should be
only tenporary because of the planned enhancenent of both in tine
for the 1995 season (as part of the Batiquitos Lagoon
Enhancenent/Restoration Project). Nesting again at Tijuana North
is likely H!ven the site tenacity of ternS and their propensity
to "site shift" as local conditions change (anply denonstrated by
our own records of tenporarily-abandon-then-return events,

i ncludi ng Lindbergh Field and Guadal upe Dunes this year).
Hopefulky, agencies with the power to do so will heed requests
for predator managenent, inproved fencing and signs, and better
enforcenent at Tijuana River North; given the long history of
terns at that site, in spite of the never-relenting sources of
di sturbance and nortality, it clearly has the potential to be
successful .

~ Although I would really Iike to be able to do so,

interpreting the chronol ogical data is S|nP[y beyond our
capabilities. \Wwy terns began nesting earlier at Venice than
anywhere else, and why so nany pairs were nesting at Venice Beach
and Bolsa Chica when nesting was only getting underway el sewhere
in the State, particularly 1n light of the apparent "food
problem at those two sites, is puzzling, to say the least. O
the all-time record for Venice of 345 nests, 186 were present by
May 13; about the time nesting was just beginning at sites in San

Diego County. | renenber several "what-the-heck-is-up?" kinds of
conversations with Liz CbPﬁer and Doreen Stadtlander back then
with no real clues as to

_ e answer. | supPose this, too, must
remain for now one of those delicious, and frustrating, little
tern nysteries..

Mean clutch size for Type 1 sites throughout the State (1.87)

was slightly lower than, but conparable to, the mean for the six
previous years (X = 1.92, 1988-1993).
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Predation continues to be the major factor constraining the
fledging of terns across the State, although as usual, sites
hardest hit by predation were generally |ocated in the southern
and central parts of the breeding range, or rather, sites that
for sonme reason(s) escaPe the devastating effects of predation
(even without the aid of ADC) all happen to be located in the
northern part of the range. Virtually every site in San Diego
County for which data were received was negatively inpacted
redation; ADC personnel were able to keep predators in check at
atiquitos Lagoon/WI, but were unable to stop the carnage at
Mariner's Point and FAA Island in Mssion Bay, and protocol -
related delays in effecting predator control "at Tijuana River
South resulted in larger losses to predation than mght otherw se
have been the case. As usual, predation was felt to underlie the
| ack of fledgling production at San Elijo Lagoon (no ADC), and
contributed to Iom(fledglln? production at D Street and
Saltworks.  Predation was also pretty much solely responsible for
the alnost conplete failure at Termnal Island and VAFB Purisinma
Point. Lack of data fromall mlitary sites, and Lindbergh
Field, in San Diego Cbunty preclude exam nation of the factors
contributing to breeding failure at those sites; this is
particularly unfortunate with regard to the large and inportant
sites at Canp Pendleton, Delta Beach, and NAS North |sland.

"Food shortage" is the other mmjor statew de factpr_||n1t|ng
tern reproductive success, yet the manifestation of limted foo
Is generally only denmonstrable in El N fio years, when the effects
are large-scale.~ However, sonething was up, or not, in the
waters off Venice and Bolsa Chica in 1994, because strong
i ndirect evidence suggested |arge nunbers of chicks were dying of
starvation. The presence of |arge nunbers of carcasses argues
agai nst predation as the cause of death, and the lack of injury,
toxins and disease organisns, plus evidence of enmmciation and
term nal dehydration all point to a lack of food (and therefore
water). At Venice, aggrOX|nately 7Wbﬁn:46) of all eggs laid were
abandoned, including of 17 in the last 13 nests (Initiated
June 12-19). Simlar data for Bolsa Chica are unavailable, but
given the simlarities in the timng and magnitude of the die-
off, it is hard to imgine that events at Venice Beach and Bol sa
Chica were independent. Yet if related, Ternminal Island and Sea
Beach (located between Venice and Bol sa Chica), and probably
Huntington Beach (very close to Bolsa Chica) as well, should have
been affected. The heavy predation at Terminal |sland and
Huntington Beach makes it inpossible to tease out any effect of
food unavailability on tern breeding failure at those sites. And
al though the final " Site Report from Seal Beach did not indicate
that any chick carcasses had been found, the |ower-than-usua
hatching success is suggestive. In 1994, 8.396(n:27% of 324 eggs
at Seal Beach were abandoned, conpared with 3% in 1993 and 4. 7%
in 1992 (an El N fio year, but with only nminor effects evident at
sites north of Huntington Beach: Caffrey 1993). éHatchlng
success data are unavailable for years prior to 1992, precluding
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calculation of a nean for conparative purposes.) At any rate,
the egregi ous season at Venice Beach, g Iarge Site (in terns of
pair nunbers) with a mean F/P = 1,12 for the Previ olas ? yea{s
(1988-1993), had a measurable effect on the statew de fledglIng-
to-pair ratio. Had Venice had a "normal" year, an
(approximately) additional 162 fledglings would have been
produced, bringing the statewde F/P from 0.645 to 0.71 (using
m dpoints of ranges for calculation).

The conbination of predation and a local |ack of food
resulted in one of the lowest fledgling-to-pair ratios for the
State in years &Table 8). Intense predation and a shortage of
food underlie the majority of breeding failure in all of the not-
so-successful years since 1987: predation in 1987 and 1989
(Fancher 1992), and the conbined effects of El Nifio, apparently
negatively affecting the prey base throughout the southern par
of the breeding range of terns and causing major breeding
failure, congounded by heavy predation at nany sites, in 1992
(Caffrey 1993).

Humans, too, remain a ngjor constraint on tern breeding
success.  Foot, vehicular, and pet traffic in and around nesting
areas cause the |oss of eggs.and chicks directly through
tranmpling or predation, and indirectly through disturbance,
resulting in nest or site abandonment; or exacerbation of
predation pressure. In addition, the lack of forethought and

olicy on the part of the parties responsible, resulting in the
ack of site preparation, nonitoring protocol, and predator
management at Lindbergh Field and Chula Vista Wldlife Reserve,
and the lack of tern breeding success as a consequence, IS

I nexcusable. Mlitary exercises and an accidental "death"
associated with predator control notw thstanding, people and
their pets, bicycles, ORVs, helicopters, firewrks, golf balls,
kites, boats, jet skis, and their penchant for juvenile behavior,
bureaucratic squabbling, and vandalism continue to negatively

I npact the reproductive success of California |east terns.

RECOMMENDATI ONS

Fundi ng Funding Funding - Underlying many of the |imts on tern
uctive su s i's the lack” of "funds available for site
preparation, site maintenance, site enhancenent, nonitoring, and

predator control. Sites throughout the State need new fencing,
fencing repair, vegetation control, |agoon water |evel control,
educational signs, predator control, and above all, nonitor

presence, as it is nonitors who are famliar with tern breeding

requirenents as well as the particulars and weaknesses of
individual sites. Sources of funding nust be found not only for
site enhancenent and the establishment of new sites, but also to
sinply maintain the status quo (e.g., the site at Venice Beach is
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real |y deteriorating). Sources of funding for predator
managenment would also help to alleviate some of the intense
predation pressure at CDFG contract-nonitored sites w thout
access to ADC. And again, funding for adequate monitor presence
must be secured. The lack of funds for nonitors in 1994 not only
caused hardship for dedicated and conpassionate people who
deserve adequate reconpense, but was al so partIE responsi bl e for
the loss of the first 56 nests to predation at Bolsa Chica (we
could only afford to have a nmonitor on site twice a week; had we
been there nore frequently, we mght have been able to thwart
some of the |osses).

Nesting Sites - Acquiring shore-front property is as difficult as
't sounds, yet the creation of new sites nust” proceed to buffer
the potentially devastating effects, on a local level, of
predation, human disturbance, and future El N fio events.

I ndividual sites are often either successful or not regarding
erdgllng production, and a single predator can be enough to tip
the bal ance toward the latter. “In 1994, fledglings produced at
only six sites conprised aBprQX|nater 70% of “the State total
This points to the vulnerability of the species' recovery to

local threats, and begs the establishment of new sites.

~ Enhancement of well-established, incipient, and potentia
sites remains a priority. Human-related threats to terns are
ostensibly nollitiable; educating the public is one solution
Efforts to educate the public at Mssel Rock Dunes, including
signs deglct!n nesting terns along wth educational information,
in both English and Spanish, and information dispensed at the
ki osk upon entering the preserve, and the exclusion of dogs
during the tern breeding season, have all greatly reduced the
number of nests [ost to human-related disturbancé. Enclosing
nesting areas within fencing so as to exclude humans, in addition
to educating then1fthe hunans?, m ght be the best we could do
under current civilization-related conditions, yet is not always
ﬁOSSIb|e In practice. Wth an eye toward aBproachln that ideal

owever, fencing repair or better fencing, better enforcenent,
and/or bilingual signs are badly needed at VAFB Purisina Point,
O nond Beach, Venice Beach, San Elw 0 Lagoon, M ssion
Bay/ Mariner's Poi nt $z;gn$ visible from the water are needed),
and Tijuana River. difications to anti-predator fencing would
also nake [ife easier for terns at VAFB Purisima Point, mamal-
proof fencing at Upper Newport Bay woul d be a wel cone addition,
and again, a fox-Eroof fence would go far to make the otherw se
| ovely site at Qakland Airport alnost perfect.

On another anti-predation site-enhancing note, nonitors at
Huntington Beach reported that the terra cotta tiles placed out
as shelters were used extensively by chicks seeking refuge from
predators. In direct contrast, nonitors at VAFB Purisim Point
rePorted that the wooden pallets, ceramc tiles, and PVC pipe put
out to serve as chick shelters, as required by Section 7 of the

a

Endangered Species Act of 1973 (as amended relative to the Ar
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Force's launch program for nearby SLC-2), not only were not used
at all by least tern chicks, but served as a focus point for
predators: coyote and crow tracks were found |eading to and away
fromthese structures. NMnitors desire to discuss the
particulars of the site at VAFB Purisinma Point wth USFWS
personnel to see if something can be worked out.

Because terns seek flat, open, sandy areas with little
vegetation as nesting sites, overgrown vegetation can constrain,
or even prohibit, breeding at otherw se suitable sites. Both
Veni ce Beach and Upper Newport Bay (CDFG contract-nonitored
sites) are becom ng overgrown and could use some help clearing
vegetation as part of site ?reparatlon. Clearing all vegetation
ina buffer zone around nesting areas decreases the .
attractiveness to predators, and is strongly reconmmended in
appropriate situations. In a simlar vein,  monitors at
Huntington Beach and Newport Slough wonder if there's any way we
coul d acconplish trinmng/eradicating the nonnative trees in the
vicinity of these sites, to decrease the area's attractiveness to
kestrels, crows, and ravens. And we are |osing control of ,
bel eaguered San Elijo Lagoon (only approximately 15 fledglings in
8 years, despite 103 nesting attenpts, and zero fledglings for 17
attenpts in the last two years): getting a handle on the |agoon
water |evel, people-relatéd problens, and especially predation is
absolutely required in order to maintain this area as a
California least tern nesting site.

~In the past, terns have returned to breed in areas unused for
variable periods of time (e.g., Mssion Bay/North Fiesta Island
in 1992, and Santa Clara River, Termnal Island, Batiquitos
Lagoon/ Park and Ride, and Naval Training Center in 1993), and
1994 saw the return of terns to Guadal upe Dunes and Lindbergh
Field; this underscores the inportance of continued protection
and enrichment of such sites. The use of decoys has been
successful in efforts to attract terns back to previously used
areas, such as the Naval Training Center, as well as to new
sites, for example Mssion Bay/Mariner's Point and Delta Beach
South in the past, and Batiquitos Lagoon/WI in 1994, Their use
at sites used year after year can direct terns to particularly
sui tabl e areas.

Monitoring - Because nonitors not only collect data but serve as
fhe direct link between recovery efforts and tern life during the
breeding season, it is crucial that monitoring continue at |east
at current levels, and recommended that those |evels increase.

It is a ﬁlven that the nore closely a site is nonitored, the
better the troubl eshooting and problem intervention/solving. As
often as possible, and for as long as possible, monitors should
visit sites, assess the inpact of all things that inpinge on
breedi ng success and, when possible, respond to negative

i nfluences in ways that pronote tern survival and reproduction.
Again, we need nore noney to do this.
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A strong attenpt was made in 1994 to standardize and i v
moni toring and reporting methodology (Caffrey 1994a); this 0
will continue in 1995

Predator Control - Predation on |east tern eggs, chicks, _
fTedglings, and adults has been, and will continue to be, a ngjor
probl'em at nost sites. Wping out all potential predators prior
to the onset of nesting would clearly benefit terns, but is
unnatural, unacceptable, and not possible anyway. Presently, at
CDFG contract nmonitored tern breeding sites,” predator management
consists nostly of "crisis control”, where predators are renoved
only after damage is done and the predator((? can be identified.
Sometines, even after predators have been identified, predator
removal is not attenpted. The decision as to the fate of the

of fender(s) is based on several criteria, including the status of
the predator (e.g., "endangered" or "species of special _
concern"), the estimate of its potential effects on tern breeding
success, the site history, and financial and local residential
considerations. Al of these are inportant variables, and in
nost cases, the ultimte decision is neither easy nor _
straightforward. Yet the time, and additional terns, lost in the
deci si on- maki ng process ?as wel | “as the paperwork quagnre), and
the frustration and hel pl essness felt b% monitors with no contro
over the situation are Issues that can be addressed directly.
Thus, some sort of ‘ecologically and ethically sound predator
management program nust be worked out, and soon.

~ Wth an eye toward such a program we have attenpted to
i mprove our base of information on predator behavior and effects,
and site histories, by standardizing the reporting of actual or

potential predation, and requesting the filling out of Predator
Sighting Sheets (Caffrey 1994a) by all nonitors, when
appropriate. In the future, these will contribute to the

establishment of a predator nmanagement program where site
histories and docunented predator effects dictate a nore
standar di zed approach to predator control than exists now.

In the meantime, increased ADC assistance at sites severely
affected by predators in the past and at sites experiencing
I ntense predation pressure during any particular breeding Season
I's desperately needed. In addition, crow carcasses work so well
at Venice Beach at keeping live crows out of the nesting area
that | strongly recommend we pursue this means of non-|etha
intervention at sites plagued by crows. Mnitors at D Street
Fill, where crow and raven carcasses were used in 1994, reported
that crow and raven presence on site appeared much reduced
compared to PreV|ous years. | repeat (from|ast year): Can we
get sone sturfed ones made, so we can determ ne whether or not
they work, and if so, so that we can reuse themyear after year?
(Qotaining sufficient numbers of dead crows each year from
wildlife rehabilitation places is not a trivial endeavor.)

18



Future Research and a Better Understanding of Demographic

Mechanisms - Resunmption of a LaQPeiscale basing program and the
conpilation of data on nmarked individuals would go a |ong way
tomard_lncrea5|n? our understanding of survivorship patterns, the
mechani sms under yln% popul ation growth, the simlarities anong
and the differences between sites with regard to nesting
patterns, and maybe even breeding decisions made by individuals
(e.g., choice of mate and/or breeding site). Dare | ask: Is
thefe anyone willing to coordinate?
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mor andum of Understanding with the U S Fish and Wldlife
Service, and base operating funds from Naval Air Station,
Al aneda: NAS Al aneda, \Wite Beach (Marine Corps Base, CanF
Pendl eton), Santa Margarita (Marine Corps Base, Canp Pendl eton),
Naval Training Center,” North Island NAS (NAS, North Island),
Delta Beach (Naval Amphibious Base, Coronad ) Speci al t hanks
to the commanding officers and Airfield Operat|_on£ at NAS
Al ameda for suB(p))ort and cooperation, and Sherri Wthrow, Cark
Wnchell, and Doug Poneroy for lots of inside help.

The California Departnent of Fish and Gane gratefuIIK .
acknow edges the U.S. Air Force for allowi ng access to the sites
at Vandenberg Air Force Base, and also the Nature Conservancy
for access to Missel Rock Dunes. The National Audubon Society,
Ventura Chapter, generously provided signs, fenci n?, barri cades,
and lots of help at the Santa Clara River Muth site. The PGE
Power Plant, Pittsburg CA generously, and voluntarily, provided
funding for nonitoring activities throughout the season, as did
the Arny Corps of Engineers for Huntington Beach and Newport
Sl ough; "we thank thema lot. W would also like to than
Calitornia Department of Parks and Recreation enployees Rodney
Lei terman and Mary-Beth Wulfe, at Huntington Beach, for fencing
and predator patrol, and coordinating volunteer field efforts,
respectively, and especially David Pryor, whose support and
dedication to tern well-being greatly aided our efforts at
Hunt i ngt on Beach.

Almost lastly: wise, calm fair, supportive, and
encouragi ng, none of this would be possible wthout Ron Jurek.
It-llh_s Iovekof, and concern for, these littlest of terns perneates
s work.
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And fjnalb%, my own very special thanks to Alice Gbb and
Gary Gllis, who went seplously underpaid in 1994, and continue
to buck tradition by %ettlng all of their reports in on tine.
I'd also |ike to thank Ron Jurek for his careful reading of a
draft of this report. But nmostly | want to thank ny husband,
Charlie Peterson, for his ear, his understand|nﬂ, his site
reparation assistance, his conputer wzardry, his encouragenent,
is editorial coments, and his unqualified support of ny role in
this program
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APPENDI X: M LI TARY SI TES

Naval Air Station, Al ameda (NAS Al aneda)

Vandenberg Air Force Base (VAFB Beach 2, and Purisim Point) _

Marine Corps Base, Canp Pendelton (Wite Beach, and Santa Margarita
River/North Beach, Saltflats, and Saltflats |sland)

Naval Training Center, San D ego (Naval Training Center)

Naval Air Station, North Island (NAS North Island)

Naval Anphi bi ous Base, Coronado (Delta Beach North, South, and Ccean
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Table 1. Type, primary contact, and nunber of breedi ng season
visits for each site in the state of California, 1994. Type 1
sites are nonitored frominside; Type 2 fromthe outside. Pisno
Dunes unusual enough to rate its own category (Type 3); see

Met hods for explanation. An asterisk next to site nane indicates
it is either a newsite this year, or one used for the first tine
In several years. "Unused" indicates historically-used site
unoccupi ed by nesting terns in 1994 (1. site unused for several-
many years, 2: site used in recent past). Primary contacts can be
reached t hrough CDF&G office in Sacranento.
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Table 1.

Type Primary Contact # Visits
San Francisco Bay Area
PGE, Pittsburg 1&2 Laura Collins 16
Port Chicago (Allied) unusedl Laura Collins
NAS Alameda 1&2 Laura Collins 120
Oakland Airport unused2 Leora Feeney 90
San Luis Obispo/Santa Barbara Counties
Pismo Dunes 3 Rob Burton na
Santa Maria River Mouth:
Guadalupe Dunes* 2 Walter Wehtje 39
Mussel Rock Dunes 1 Morgan Boucke 41
San Antonio Creek unusedl Jim Watkins
Vandenberg AFB, Beach 2 2 Jim Watkins 21
VAFB Purisima Point 2 Jim Watkins 55
Santa Ynez River Mouth unusedl Jim Watkins
Ventura County
Santa Clara River: Mouth 1 Morgan Boucke 57
McGrath Beach unused2 Morgan Boucke
McGrath Lake unused2 Morgan Boucke
Ormond Beach: Perkins Rd 2 Morgan Boucke 29
Middle Site 2 Morgan Boucke 29
Edison 2 Morgan Boucke 29
Point Mugu na Ron Dow na
Los Angeles/Orange Counties
Venice Beach 1 Carolee Caffrey 61
Terminal Island 1 Kathy Keane 45
Seal Beach 1 Delia Garcia 30
Bolsa Chica 1 Carolee Caffrey 30
Huntington Beach 1 Mark Pavelka 46
Newport Slough unused2 Delia Garcia 16
Upper Newport Bay 2 Carolee Caffrey 20
San Diego County
MCB Camp Pendleton: "
White Beach 1 L Belluomini ll 66
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Santa Margarita River:

North Beach 1 L Belluomini 67
Saltflats 1 L Belluomini 61
Saltflats Isl 1 L Belluomini 61
Buena Vista Lagoon unused2 Elizabeth.Copper
Aqua Hedionda unusedl Elizabeth Copper
Batiquitos Lagoon:
W=1% 1 Adam Whelchel 85
Northeast unused?2 Adam Whelchel
Park and Ride unused?2 Adam Whelchel
Mouth unused2 Adam Whelchel
San Elijo Lagoon 1 Robert Patton 23
San Diequito Lagoon unused2 John Konecny
Los Penasquitos unusedl Elizabeth Copper
Mission Bay:
Mariner’s Point 1 Ginger Johnson 49
Crown Point unusedl Elizabeth Copper
FAA Island 1 Brian Foster 35
North Fiesta Isl 1 Brian Foster 38
Stony Point unusedl Elizabeth Copper
South Shores unusedl Elizabeth Copper
Cloverleaf unusedl Elizabeth Copper
San Diego Bay:
Lindbergh Field* 2 Ken Andrecht na
Naval Training Center 1 Elizabeth Copper 70
NAS North Island 1 Elizabeth Copper na
Delta Beach: North 1 Elizabeth Copper 128
South 1 Elizabeth Copper 65
Ocean* 1 Brian Foster 12
Grand Caribe Island unusedl Elizabeth Copper
D Street Fill 1 Delia Garcia 32
Chula Vista W1ldlf Res. 1 Elizabeth Copper 6
Saltworks 1 John Konecny 44
Tijuana River: North unused2 Delia Garcia 1s
South 1 Robert Patton 41
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Table 2. Chronology of California |east tern reproductive
activities, 1994. For date of arrival, "earlier than or equal to"
indicates terns present on that day, but may have arrived
earlier. "Later than or equal to" for departure indicates |ast
day terns observed, although actual departure date could be

| ater. Second wave occurrence was determined for each colony: if
yes, beginning date is provided; if no, date provided is that
through which "lack of" determination was made; "minor" reflects
a tough-to-distinguish situation (the nunber of new nests per day
trails off over an extended period; no clear-cut demarcation

bet ween waves existed). "Probably" for second wave at Pisnmb Dunes
is author's interpretation regarding the date the two nests were
found. First Egg, Chick, and Fledgling dates indicate actua

date, if known, or the first date observed ("earlier than or

equal to"). Blank spaces indicate no eggs, chicks, or fledglings
produced.
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Table 2.

Activity Period Date of First
Second
Arrive Depart Wave? Egg Chick Fledgling
PGE, Pittsburg <5/2 8/4 yes,6/1 <5/16 <7/1 <7/22
NAS Alameda <4/16 >8/11 minor,6/15 <5/9 6/1 <6/18
Oakland Airport 5/4
Pismo Dunes na na probably
Guadalupe Dunes 5/18 na no,8/25 5/25 na 8/8
Mussel Rock Dunes <4/28 >8/22 yes,6/27 5/19 6/2 7/4
VAFB Beach 2 5/9 6/24 no,6/24 <6/3 <6/15
VAFB Purisima Point 5/4 >8/31 yes, 6/10 <5/20 na <8/15
Santa Clara Rv: Mouth 5/5 na no,8/25 <5/31 6/19 7/22
Ormond Beach: Perkins 4/29 9/8 no,9/15 6/2 na 7/11
Middle Site 6/15 8/24 na <6/30 na
Edison 5/12 7/22 yes,<7/17 5/31 6/18 7/7
Point Mugu na na na na na na
Venice Beach <4/16 >8/8 no,8/10 <4/30 5/17 <6/19
Terminal Island 4/8 7/5 yes,6/6 5/8 5/29 6/20
Seal Beach 4/15 8/11 yes,6/16 5/6 5/28 6/18
Bolsa Chica 4/23 8/6 minor,6/20 <5/3 <5/25 <7/12
Huntington Beach 4/25 8/10 minor,6/15 <5/4 <5/27 <6/17
Upper Newport Bay 5/5 7/11 yes,6/6 na <5/31 <7/15
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white Beach

na na na na na na
SM River: North Beach na na na na na na
Saltflats na na na na na na
Saltflats Isl na na na na na na
Batiquitos Lagoon: W-1 4/26 na no,9/1 <5/13 <6/2 <6/22
San Elijo Lagoon 4/25 7/20 yes,7/12 5/15 6/29
Mission Bay: FAA Isl 4/19 8/9 yes, 6/20 5/11 6/1 6/25
Mariner’s Point 4/12 8/15 no,8/16 5/10 6/3 6/28
N Fiesta Isl 4/27 7/30 no,7/30 na na na
Naval Training Center 4/16 7/30 no,7/30 5/12 6/7 6/23
Lindbergh Field <5/9 na no <5/9 na 6/22
NAS North Island 4/18 na yes,6/11 5/11 6/7 na
Delta Beach: North 4/16 8/26 yes,6/2 5/13 6/4 6/24
South 4/12 8/20 yes,6/23 5/16 6/8 6/29
Ocean 5/20 7/1 no,7/1 5/20 6/17 na
D Street Fill 5/2 8/12 yes,7/1 5/18 <6/15 6/28
Chula Vista W1ldlf Res na na no na na na
Saltworks 4/21 8/18 yes, 6/20 5/16 <6/13 6/28
Tijuana River: South 5/3 8/16 yes,6/14 <5/17 <6/10 6/28




Malhl A 2 T3 armd rratrm dmdbalo Lo 1004 Malifmrrmaan T aacmd Marin laeaads o
Taplc Oo. IlldblL wave LuLladls LOUL 177949 Lalliulillla LbeadblL 1elll viccudlly
season; included are all sites with nesting terns in either 1994 or
1993. Total Nests includes known renests of first wave pairs. Total

Pairs are followed by numbers of first wave pairs at each site in

10072 (in narantrheoonad Darcrant Chanaa 1002 indicsa+ac incraacs AT
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decrease in 1994 first wave pairs relative to 1993 numbers
(midpoints of ranges used in calculation, and Chula Vista Wildlife

Reserve omitted due to lack of accurate data). Total Eggs generally
not available at Tvpe 2 colonies. Pismo Dunesgs included onlv in

a4 VE@LLGNVAT r (RS RSN -] PR AW R AV S $ Ledu ] A dil L AR Y

Season Totals (Table 4) because both nests found in July; too late
to unambiguously include in "first wave."

Total % Total Total
Pairs 1993 Nests Eggs
PGE, Pittsburg 2 (2) 0 2 5
NAS Alameda 129 (115) +12 144 >275
Pismo Dunes 0 (0) na na
Guadalupe Dunes 1 na na
Mussel Rock Dunes 36 (45) -20 36 72
VAFB Beach 2 1 (10) =90 1 2
VAFB Purisima Point 31 (9) +244 31 na
Santa Clara River Mouth 26 (14) +86 26 53
Ormond Beach: Perkins 7 (0) na na
Middle Site 5 (0) na na
Edison 18 (9) +100 na na
Point Mugu na (na) na na
Venice Beach 345 (219) +58 345 635
Terminal Island 25 (5) +400 25 49
Seal Beach 157 (198) =21 198 391
Bolsa Chica 176 (142) +24 224 381
Huntington Beach 274 (144) +90 274 498
Upper Newport Bay 41 (50) -18 41 na
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White Beach na (27) na na
Santa Margarita River
North Beach na (308) na na
Saltflats na (59) na na
Saltflats Island na (27) na na
Batiquitos Lagoon: W-1 72 79 144
Park and Ride 0 (4)
Mouth 0 (18)
San Elijo Lagoon 9-11 (7) +43 11 21
Mission Bay: FAA Island 330 (112) +195 330 599
' Mariner’s Point 62 (205) -70 107 165
N. Fiesta Island 8 (6) +33 na na
Naval Training Center 13 (1) +1200 13 26
Lindbergh Field 10 (0) na na
NAS North Island 40-43 (43) -2 43 81
Delta Beach: North 94 (69) +36 94 169
South 15 (7) +114 15 28
Ocean 1 1 2
DVStreet Fill 8 (20) -60 8 14
Chula Vista W1ldlf Res. >1 (48) na na
Saltworks 52 (38) +37 52 96
Tijuana River: North 0 (19)
South 129 (73) +77 129 239
Total >>2118-2123 >>3945
(>2052) (>>3982)

{(~2Uo2)
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Table 4. Totals for 1994 California |east tern breeding season;
only those sites with nestintg pairs included. Total Pairs and

Fl edgl i ngs/ Pair nunbers are followed by nean 1993 data (in

parent heses). Percent Change 1993 indicates increase or decrease
In 1994 total pairs relative to 1993 nunber (m dpoints of ranges
used in calculation, and Chula Vista Wldlife Reserve omtted due
to lack of accurate data). Any discrepancy between 1994 Total
Pairs and Total Nests reflects r_enestmg attenpts by pairs. Total
Fl edglings for O nond Beach/ Perkins 327 ) probabI%/ an
overestimate for that site (suspected dispersers from Pt. MngQ,
therefore Fledgling/Pair for Ornond Beach sites not calcul ate
included in State nmean. Seal Beach 1993 Fl edgling/Pair not

i ncluded (nunber of fledglings overestimated; see Caffrey 1994b).

or
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Table 4.

% Total Total Fledglings/
Total Pairs 1993 Nests || Fledglings Pair
PGE, Pittsburg 2 (2) 0 4 3 1.5 (2)
NAS Alameda 138 (127) +8 i62 i86-206 1.35-1.49 (1.63)
Pismo Dunes 2 (0) 2 0 0
Guadalupe Dunes 4-6 (0) 5-6 2 .33-.5
Mussel Rock Dunes 56 (61) +2 na 45-50 .8-.89 (.62)
VAFB Beach 2 1 (10) -90 1 0 0 (.70)
VAFB Purisima Point 38 (9) +322 46 3 .08 (.78)
Santa Clara Rv: Mouth 26 (15) +73 26 34 1.31 (.94)
Ormond Beach: Perkins 7-15, na 27%*
Middle Site 6 *X(17) +129 na 0 na* (.64)
Edison 22 / na 4

Pt. Mugu na na na na
Venice Beach 345 (246) +40 345 224 .65 (1.14)
Terminal Island 31 (10) +210 37 2-4 .07-.13 (.74)
Seal Beach 179 (198) -10 185 200-250 1.12-1.4
Bolsa Chica 185 (142) +30 242 30 .16 (.26)
Huntington Beach 279-284 (234) +21 298 48-60 .17-.22 (.67)
Upper Newport Bay 41-56 (50) -13 56 25 .45-.61 (.32)
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white Beach

42 (31) +36 45 18 .43 (.48)
SM River: North Beach 371 (338) +10 409 375 1.01 (1.17)
Saltflats 47 (67) -30 51 44 .94 (.31)
Saltflats Isl 28 (30) -7 33 36 1.29 (1.10)
Batiquitos Lagoon: W-1 72 80 68 .94
San Elijo Lagoon 9 (8) +13 12 0 0 (0)
Mission Bay: FAA Isl 330 (133) +148 352 130-150 .39-.46 (.36)
Mariner’s Point 62 (205) -70 107 25 .4 (.68)
N Fiesta Isl 10 (6) +67 12 >6 >.6 (.33)
Naval Training Center 13 (3) +333 13 12 .92 (1.75)
Lindbergh Field 10 (0) na 2-4 .2-.4
North Island NAS 43 (43) ) 51 32 .74 (.33)
Delta Beach: North 150 (95) +58 210 >100 >.66 (1.37)
South 15 (7) +114 18 7-10 .47-.67 (.43)
Ocean 1 1 1 1.0
D Street Fill 8 (23) -65 9 3 .38 (.04)
Chula Vista W1ldlf Res. >1 (52) na na na (.1)
Saltworks 52 (38) +37 65 5-17 .10-.14 (.21)
Tijuana River: North 0 (19) (2.1)
South 151 (73) +107 180 58 .38 (.03)
Total >2777-2807 +20 >1755-1871 .62~.67
(2321) (2028) (.87)




Table 5. Cutch sizes and hatching success at Type 1 sites, 1994.
"Unsure" denotes either the nunber of nests abandoned or preyed
upon prior to conpletion at Type 1 sites (thus actual clutch size
unknown), the total nunber of nests at Type 2 sites §thus Tot al
Number of Eggs not avail able), or some combi nation of the above
(for sites wnhere both Tyge 1 ‘and Type 2 nethods are used to
monitor, e.g., PGE Pittsburg and NAS Al aneda). Mean clutch size
provided for known clutch sizes only. Total Eggs for PGE and NAS
Al aneda i ncludes those of "unsure" clutch sizes, and thus
represents the mninmum at those sites.
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Table 5.

Clutch Size

Total %
1 2 3 Unsure Mean Eggs Hatch

PGE, Pittsburg 1 1 2 2.50 8 na
NAS Alameda 4 74 3 81 1.99 318 84
Pismo Dunes na na na na na
Guadalupe Dunes na na na na na
Mussel Rock Dunes 8 48 3 1.92 113 na
VAFB Beach 2 1 2.00 2 100
VAFB Purisima Point 46 na na
Santa Clara Rv: Mouth 1 23 2 2.04 53 na
Ormond Beach: Perkins na na na na na
Middle Site na na na na na

Edison na na na na na

Point Mugu na na na na na
Venice Beach 60 280 5 1.84 635 93
Terminal Island 7 29 1 1.84 69 72
Seal Beach 52 127 18 1.83 324 92
Bolsa Chica 79 161 2 1.68 407 na
Huntington Beach 66 229 3 1.79 533 58
Upper Newport Bay 56 na na




6€

White Beach

na na na na na
SM River: North Beach na na na na na
Saltflats na na na na na
Saltflats Isl na na na na na
Batiquitos Lagoon: W-1 17 59 4 1.84 147 88
San Elijo Lagoon 4 6 2 1.83 22 18
Mission Bay: FAA Isl 72 277 1 1.80 633 87
Mariner’s Point 49 58 1.54 165 27
N Fiesta Isl na na na na na
Naval Training Center 1 11 1 2.00 26 92
Lindbergh Field na na na na na
NAS North Island na na na na na
Delta Beach: North 37 171 2 1.83 385 87
South 2 16 1.89 34 74
Ocean 1 2.00 2 50
D Street Fill 3 6 1.67 15 53
Chula Vista W1ldlf Res. na na na na na
Saltworks 12 53 1.82 118 74
Tijuana River: South 37 141 2 1.81 325 54




Table 6. Causes of California least tern breeding failure, as
reported, 1994. Docunented and suspected avian and mammal i an
predators are indicated, as well as other sources of nortality.
An asterisk next to predator species indicates that predator-
control neasures were taken %t he predator was renoved), nost
often by ADC. Birds: BCNH - Bl ack-Crowned N ght Heron, BnO - Barn
OM, BSK - Bl ack-Shoul dered Kite, BwO - Burrowing OM, C -
American CGow, d - qull species, GBH - Geat Blue Heron, GBT -
@ll-Billed Tern, GHO - G eat Horned OM, Ks - Anmerican Kestrel,
LS - Loggerhead Shrike, NH - Northern Harrier, Gs - Osprey, Ow -
ow species, PF - Peregrine Falcon, Rv - Raven, RTH - Red-Tail ed
Hawk, SE - Snowy Egret, TV - Turkey Vulture, WG - Western Qull,
W - Western Meadow ark. Mammal s: Bc - Bobcat, C - Donestic Cat,
aé - Coyote, Dg - Donestic Dp(rzj, FC - Feral Cat, FD - Feral Dog,
- Gray Fox, LTW- Long-Tailed Wasel, O - Opossum Rc -
Raccoon, RF - Red Fox, RSp - rodent species, Rt - Rat, Spk -
Sf)otted Skunk, Stk - Striped Skunk. OQher: An - Ant, Fl -
Fl oodi ng (nests innundated as the result of high tides), FP -
Fenci ng Probl ens (decaying chick fence entrapped and caused the
death of 17 chicks), FS - Food Shortage, Hu - Hunman-rel at ed
mortality (1: pedestrians caused egg or chick nortality, 2:
aircraft killed two fledglings, 3: adult tern injured in process
of shooting kestrel (rehabilitated and now in retirement at the
Monterey Bay Aquarium), 4: jet-ski hit and fatally injured
fledgling, 5: human neglect seens appropriate noniker for |ow
tern reproductive success associated with lack of policy for
moni toring, managenent, and predator control, 6: bicyclist
crushed 1 chick), Hpr - Hypertherm a (record-breaking
temperatures, and 2 chicks found dead for no obvious reasons),
OSpp - Other species' (Caspian terns and Skinmers) nesting
acP| vities destroyed at |east 3 nests, V - Hunman-driven vehicl es.
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Documented

Shspected

Other

Bird Mammal

Mammal

PGE, Pittsburg

NAS Alameda

Hu2,Hu3

Pismo Dunes

Guadalupe Dunes

Mussel Rock Dunes

LS, Gl

Cy

Hul

VAFB Beach 2

Cy

Santa Clara River

Hul

Ormond Beach: Perkins

Middle Site

Edison

Venice Beach

FS

Terminal Island

Ks*,Cr* , Rv

Seal Beach

LS*

Bolsa Chica

Cy,RF

FS,0Spp

Huntington Beach

Ks

Cr,LS

Upper Newport Bay
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White Beach

SM River: North Beach

Saltflats

Saltflats Isl

Batiquitos Lagoon: W-1 Ks, GHO FC BnoO
San Elijo Lagoon Rv Ks Rec,Cy,LTW
Mission Bay: FAA Isl PF Ks,BwO Hu4,FP,FS8?
Mariner’s Point Ks Rt * An
N Fiesta Isl
Naval Training Center
Lindbergh Field Hus
North Island NAS GF*
Delta Beach: North
South
Ocean
D Street Fill
Chula Vista Wldlf Res Hus .
Saltworks Ct* PF,Gl Dg,Stk* Hué6
Tijuana River: South Rv* ,Ks* ,WG RSp NH*, LS FD Hul,V,Fl,Hpr?




Table 7. Sources of nesting site disturbance: there was no direct
evi dence of actual predation or nortality caused by indicated
sources, however, sources were believed to underlie |ack of
nesting, or nest or site abandonment, or exacerbate sources of
mortality. Sources of breeding failure (Table 6) biologically

rel evant here, but are not included because of space
considerations. Predators |listed here were either (1) present at
site prior to or during season and renoved (*), or (2) obvious to
monitors and suspected to be the cause of nest or site
abandonnent. Human disturbance was nmilitary or recreational in
nature, or associated with recovery efforts: Mt - base personne
involved in mlitary or recreational exercises approached or
entered nesting area, RE - nonitor and ADC presence nmay have been
di sturbing enough to result in observed abandonnent (47% of

eggs), Recl 1 pedestrians (beachgoers, surfers, jog%ers) with or
W thout pets in and/or around nesting area, Rec2 - bicycles
and/or ORVs in and/or around nesting area, Rec3 - helicopter
"practice |andings" over site (a) or low flights (b), Rec4 - kite
fliers crashed kites onto site, Rec5 - pleasure boat containing
several teenagers attenpted to run down fledglings landing in
surrounding water, Rec6 - boaters and/or swimmers entered onto
site fromwater on several occasions, Rec7 - golf balls smacked
onto site, and dog present on 1 occasion but caused no obvious
damage. QO her: J4 - July 4th activities, Vnd - hunmans
intentionally entered and vandalized site, Vg - vegetation
overgrowth prohibited or limted nestin%, W - water level in

| agoon high until md-April; this plus heavy rain in |ate Apri
keBt substrate moist and nay have del ayed nesting. Al other
abbreviations as in Table 6.
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Table 7.

Human Animal Other
PGE, Pittsburg
NAS Alameda PF
Oakland Airport RTH,Ks,Cr,Rv,NH,
RF,0Op,Stk,Ct
Pismo Dunes
Guadalupe Dunes
Mussel Rock Dunes
VAFB Beach 2
VAFB Purisima Point Recl or NH,RTH,Ks,LS, TV,
M1t PF,GHO,Gl,Bc

Santa Clara Rv: Mouth Recl
Ormond Beach: Perkins Recl,Rec2

Middle Site Rec?2 Gl

Edison Rec2 RF J4
Pt. Mugu
Venice Beach J4,Vnd
Terminal Island Rec3a
Seal Beach Vg
Bolsa Chica
Huntington Beach Rec3b,Rec4 PF

Newport Slough

Cr,GBH,Gl,Rv,Ct

Upper Newport Bay
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White Beach

SM River: North Beach

Saltflats

Saltflats Isl

Batiquitos Lagoon: W-1

San Elijo Lagoon GBH,NH,LS,Rv,BCNH,
Recl RTH,Ow, PF,Gl,WM, WL
BSK,Dg, FC, Stk
Mission Bay: FAA Isl Rec5
Mariner’s Point Rec6,Rec?7
N Fiesta Isl LS,Ks,RTH,Rv,WM vnd
Naval Training Center
Lindbergh Field
NAS North Island Ks* ,Rv* ,PF,GBH,
Gl,0p*,FC*
Delta Beach: North
South
Ocean
D Street Fill RE Cr*,Rv* NH,GBH,
PF,Dg*
Chula Vista Wldlf Res Gl,Rv,PF,GBT,Ks,RF
Saltworks Recl,Rec2
Tijuana River: N and S Recl Os
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Table 8. California least tern population demographic data,

1987-1994. Data from

CDFG Annual Breeding Surveys; number of sites for 1987-1990 different from those
reported so as to reflect current definition of "site" (see Methods). Midpoints

of ranges of pair numbers used in calculation of Percent Change from the previous

15374

year.
Year Sites Breeding Pairs % Change Fledglings Fledglings/Pair
1987 28 935-963 593-672 .62-.72
1988 30 1228-1278 +32 1078-1182 .84-.96
1989 32 1234-1245 -1 739-789 .59~-.64
1990 30 1706 +38 1487-1676 .87-.98
1991 34 1825-1834 +7 1729~1839 .94-1.01
1992 38 2101-2111 +15 1362-1448 .65-.69
1993 35 2305-2337 +10 1998-2059 .85-.89
1994 36 2777-2807 +20 1755-1871 .62-.67

Table 9. Number of breeding pairs of California least terns in
the indicated categories, in the indicated years. First and
second wave numbers for 1994 are estimates (see text).

Year 1st Wave 2nd Wave Total Increase
1991 1830

1992 1930 176 2106 +276
1993 2053 268 2321 +215
1994 (2529) (263) 2792 +471
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Figure 1. Number of active least tern nests for each Saturday

(+ 1 day) of the breeding season, 1994. Data from the following
sites: North: PGE Pittsburg, NAS Alameda, Mussel Rock Dunes, VAFB
Purisima Point, Santa Clara River Mouth. Central: Venice Beach,
Terminal Island, Seal Beach, Bolsa Chica, Huntington Beach, Upper
Newport Bay. South: Batiquitos Lagoon/W-1, San Elijo Lagoon,
Mission Bay/FAA Island, Mission Bay/Mariner’s Point, Delta
Beach/North, D Street Fill, Saltworks, Tijuana River/South.
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